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It is not easy to understand how to correlate the harvests with 
any specified meteorological datum, for the harvest itself may 
vary greatly in different counties. But if it is possible to dif¬ 
ferentiate the meteorological conditions with reference to the 
harvest* it is quite impracticable to integrate them, or to 
consider them all together. We shall not, however, be far 
wrong if we infer from the preceding simple tabulations that : 
good harvests of wheat accompany hot and dry summers; bad 
ones, cold and wet. The yield of wheat in England probably 
depends much more upon the summer dryness than the high 
temperature. A mean temperature above the average, and 
small rainfall during the months of June, July, and August 
imply much clear sky and bright sunshine. A mean tempera¬ 
ture below the average for these months implies prevalence of 
cloud intercepting sunshine, but does not always or necessarily 
imply large rainfall. Excessive rainfall generally, unless it is 
due to local thunderstorms, implies overcast weather. Of course, 
mischief to the growing crop may be of too early date to admit 
of good yield from even the most favourable summer weather. 

The largest wheat harvests have been in those years in which 
the sun exerted most power, and when, from midsummer until 
the full ripening, intermittent glowing heat, with fewest inter¬ 
ruptions of cloudy weather, or humidity, was experienced. Of 
the heavy-yielding wheat years, 1854 was a dry summer, 1857 
and 1S58 had summers of exceptionally long-continued heat. 
The large wheat crop of 1863 was connected with a fine dry 
summer; that of 1864 was related to a prolonged drought from 
July 4 to August 21. The hot summer of 1868 brought a bulky 
wheat yield. As regards the abundant harvest of 1874, July 
was much above its average temperature. G iod wheat crops 
resulted from very fine hot summers in 1S46, 1847, 1870 ; and 
good wheat crops attended the droughty summers of 1885 and 
1887. Bad harvests seem rather to depend upon large summer 
rainfalls than upon low mean temperatures, as in 1828, 1852, 
and 1853. The years 1886 and 188S contradict the law, and 
would seem to point to the effect of the weather in May, which 
was of opposite character in these two years. Again, the tem¬ 
perature and rainfall indicate good, not bad, harvests for 1S76 
and 1877. The good harvest year 1851, and the bad one 1873, 
were on a par meteorologicaly ; and 1849 and 1876 might ex¬ 
change places, so far as the weather seems concerned. The hottest 
and driest summer, 1818, had apparently the best harvest ; the 
wettest, 1879, the worst ; the coldest, 1S12, a very defective one ; 
and i860, with its cold and wet summer, had a very deficient 
harvest. 

In estimating the influence of the weather upon the resulting 
crops, the character of the winter and spring ought to be taken 
into consideration, for, according to Sir J. B. Lawes, “The 
great influence upon the subsequent growth of wheat of the 
weather before the period of active above-ground growth, was 
clearly illustrated in * Our Climate and our Wheat Crops,* in 
the case of the season of 1854. The summer of that year was 
•comparatively cold and sunless, yet the wheat crop wa*^ one of 
the best of the present century. The early winter had been 
unusually cold, but the remainder and the early spring were 
warmer than the average, and the season was extremely dry 
from seed-time to harvest, the mild spring and the dryness 
obviously compensating for the deficiency of temperature 
during the summer months/’ The year 1890, like 1854, had 
high temperature winter and spring; and, according to Sir 
J. B. Lawes, “The produce of both seasons clearly illustrates 
the fact that prevailing high temperature during the period of 
active growth and even of ripening, are not essential for the 
production of large crops of wheat/’ 

The features of the winter 1890-91 make it the most extra¬ 
ordinary winter of the century in England ; its effects, therefore, 
upon agriculture will be watched with more than passing interest. 
A writer in del et Terre propounds the law that cold 
winters are followed by cold summers, and thereupon predicts 
that the summer of 1891 will be cold. Now, low summer 
temperature is usually attended with rainy weather, so the summer 
may be wet. The Greenwich observations apparently bear out 
these deductions, but not without exceptions. For instance, 
the summer of 1847 was warm and dry, after a very cold 
winter. However, the probabilities seem in favour of a cold 
and wet summer. Nevertheless, it should be pointed out that, 
assuming a cold summer and given a cold preceding winter, 
it follows that the spring and autumn must be either mild 
or seasonable, otherwise the year altogether will be re- 
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marl ably deficient in temperature. Protracted winters were 
followed by cold wet summers and bad harvests in l8ri“l2, 
1813-14, 1815-16, i8;9-6o, 1878-79; very cold winters by 
cold and wet summers in 1816, 1820, 1823, 1830, 1836, 1838, 
1841, 1845, 1847. There are not wanting weather-wise people 
who predict that 1891 will be a dry year, on the theory of the 
sapient meteorologist, taken per contra , that rainy weather pro¬ 
longs itself, that the more rainy weather you have the more you 
may expect. They argue, 1889 and 1890 were exceptionally dry 
years, so 1891 may be even drier. Last spring, up to the end 
of May was curiously rainless, and, from August onward, every 
month has shown less than the average quantity of rain. Dec¬ 
ember and January had already parched the ground ; February 
made it moistureless. Some rain came on March 7, but the 
fall for the month was far below the average in all parts of the 
British Isles except North Scotland. Want of moisture would 
gravely affect the prospects of the harvest. 

In conclusion, one or two inferences remain to be drawn from 
the foregoing tabulation. Between the mean summer tempera¬ 
ture of the superior harvest years and that of the inferior there 
is only a difference of I®'8 in favour of the former ; but this 
means so much more heat daily over 9 z days. The mean rain¬ 
fall for the summers of inferior harvest years exceeds that of the 
superior by 2*9 inches, which means that the wet summers had 
half as much more rain than the dry ones. Hence, it would 
seem that rainy summers rule the harvests much more potently 
than the mean temperatures. This influence seems conformable 
to the well-known character of rainy summers, in England, as 
regards sunshine, for they are wofully deficient in that vital 
element in the growth and maturity of the crops. The wheat 
yield in England follows the'Summer rainfall inversely. Good 
wheat years are those of hot dry summers. Bad wheat years 
are those of very wet sunless summers. 


A JOURNEY IN SOUTH- WEST CHINA . 

A T the last meeting of the Royal Geographical Society the 
^ paper read was on “Two Journeys to Ta-tsien-lu on the 
Eastern borders of Tibet/’ by Mr, A. E. Pratt, whose main object 
was the collection of natural history specimens. Ta-tsien-lu is a 
mountain village about 8400 feet above the level of the sea, in 
the province of Sz-chuen in West China—five days* journey 
from the borders of Tibet, and ten days’ journey south-west from 
the Roman Catholic missionary station of Mou-pin, where Pere 
David lived for some years, and whence he sent to Europe the 
valuable e Elections of mammals and birds which have made his 
name famous throughout the world. In the year 1889 Mr. 
Pratt spent three months in this district with Mr. Kricheldorff, 
making collections in natural history, and again in 1890 about 
the same time. The first stage of the journey to this remoie 
district was from Shanghai to I-chang. The river Yang-tee is 
navigated for this distance of 1200 miles by steamers built 
especially in Britain for the river service, and commanded by 
English or American captains. Passengers change steamers at 
Hankow, and the whole journey occupies from ten days to three 
weeks, according to the state of the river and the time lost in 
waiting at Hankow for the next boat. 

The journey from I-chang to Chung-king is generally made 
in Chinese house-boats, but Mr. Pratt had a boat specially built. 
At Chung-king the river (1600 miles from Shanghai), at high 
water, is considerably over a mile in width. This is a g^eat 
opium-growing district. At Sut-fu, the great centre of trade 
for Yunnan, Mr. Pratt left the Yang-tze and entered the Min, 
one of its largest tributaries. The great industry of this thickly 
populated district on the banks of the Min is the manufacture of 
salt. On May 14 the party anchored for the night at a place 
some fifteen miles below Kia-ting-fu, reaching the city in the 
course of the afternoon. They left Kia-ting-fu on May 19. 
Their way lay through a really lovely country, beautifully 
watered by innumerable streams* reminding Mr. Pratt veiy 
much of Hampshire. Here, for the first time, he saw that 
beautiful orchid, Dendrobmm nobik , growing wild—a mass, of 
pink bloom. Eight hours* travelling brought them to the town 
of Omei-hsien, seven miles from Mount Omei, the celebrated 
sacred hill so well described by M. Colborne Baber. They left 
Omei-hsien on the 21st, and on their way met many coolies 
carrying the eggs of the celebrate I wax insect down from the 
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mountains. These eggs hatch out if exposed to the sun, so 
they are general!}' carried by night. The method of production 
of this wax has been fully described by Mr. Hosie. 

After travelling through a very wild region, the party reached 
an elevation of 5000 feet, where Mr. Pratt gathered a lovely 
fragrant honeysuckle and a fine mauve-coloured primula, and 
saw some feathers of the famous Amherst pheasant. On May 24 
they struck the main stream of the Tung river, which appears to 
divide the territory of the independent Lo!os from that of the 
portion of this interesting people subject to the Chinese. Pass¬ 
ing by the side of a range of mountains the party followed an 
affluent of the Tung river, and on May 26, thirty-two days after 
leaving Chung-king, reached Ta-tsien-chih, a long straggling 
village of detached clusters of houses. It stands at an elevation 
of 5980 feet above the sea. The mountain ends in a series of 
fourteen precipices, each some 200 feet high, the highest being 
only accessible by ladders. The climate is very much like that 
of England-—cold, rainy, and changeable ; the roses very pretty, 
but single, and strawberries were plentiful ; and there is good 
shooting—wild ox, two species of antelope, two species of bear, 
and five of pheasant. 

The party went on to Ta-chien-lu, the road leading over a 
pass some 10,000 feet in height. Ta-tsien-lu is a most interest¬ 
ing town. All sorts of Asiatics may be met in its streets, and 
Europeans, therefore, attract less attention here than in other 
places where strangers are seldom seen. The natives of the 
place are the wildest-looking people, invariably armed to the 
teeth ; some of fine physique, tall and handsome, with long 
matted hair hanging over their faces. 

The following year, 1890, Mr, Pratt made a second expedition 
to Ta-tsien-lu, to increase his collections. This time he carried 
out the intention he had formed on his previous journey, of 
ascending Mount Omei. This mountain is 11,100 feet high, 
and is regarded throughout the neighbouring countries as a spot 
of peculiar sanctity. There are between sixty and eighty 
temples on it, and about two thousand priests, and it is con¬ 
tinually visited by many thousands of pilgrims. The mountain 
rises abruptly like a promontory, and can only be ascended from 
one side. The others are extremely steep, one of them being 
a precipice nearly a mile and a third high, the highest sheer 
declivity, perhaps, in the world. As the party approached the 
mountain, they passed many fine trees, of the species allied to 
the banyan.- One particularly fine‘specimen, with a magnificent 
spread of foliage, Mr. Pratt measured, and found it to be 30 feet 
in circumference. The path Jed them at first through a wide fertile 
valley of rice fields, with clumps of trees scattered here and 
there as in a park. The mountain is covered from head to foot 
with undergrowth and forest, pines, hollies, and other ever¬ 
greens predominating. Flowers were very abundant, wild 
roses, anemones, asters, yellow violets, and two species of 
hydrangea. I-Iere Mr. Pratt noticed Peseta begonia, which he 
believes has no representative in Europe, but which he believes 
is represented in America. Near the top he found a primula 
and a dwarf aralea with fragrant foliage, the latter, so far as he 
knows, a unique specimen. 

During this visit, Mr, Pvattmore than once witnessed the curious 
phenomenon known as the glory of Buddha. Standing on the 
edge of the precipice, and looking down into the sea of mist 
which generally fills the valley below, he saw', about 150 feet 
beneath him, the golden disk surrounded by rainbow-coloured 
rings of light, which is the chief marvel of Mount Omei, and 
the clearest evidence of its sanctity. Every year many pilgrims 
commit suicide by throwing then’,selves down from this cliff. On 
May X, accompanied by Father Soulie, Mr. Pratt made an ex¬ 
cursion from Ta-tsien-lu to the snow-capped mountains, and 
pitched his tent in a forest of rhododendrons just coming into 
bloom, about two hours below the region of perpetual snow. 

By way of summary of the vegetation, Mr. Pratt divides the 
country here briefly into four regions or zones:—{I) Above 
16,000 feet we have perpetual snow. (2) Between 16,000 feet 
and 10,000 feet, rhododendrons, anemones, primulas, rhubarb, 
many lilies, a few asters, grass, and wild onions; of birds, 
Crossoptilon tkifatanum , Lophophorus Ihuysii, and Pitre 
David’s small blue bird. {3) From 10,000 to 5000 feet— 
rhododendrons, coniferous trees, gooseberries, several species of 
currant (including one very large black currant with bunches of 
fruit a foot in length), undergrowth, and several species of birds. 
(4) Below 5000 feet there is cultivation on a few farms, and 
pasturage. 
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M. GRZIMAILO'S EXPEDITION. 

N March 25, the Russian Geographical Society held an 
extraordinary meeting to listen to a communication by G, 
E. Grum-Grzimailo about his expedition to Central Asia. The 
expedition consisted of M. Grum-Grzimailo, his brother, a col¬ 
lector, an interpreter, six Cossacks, and (women. The luggage 
was transported on some fifty horses and donkeys. After having 
crossed the Russian frontier on June 8, 18S9, they soon reached 
Kulja, and thence went north-east, towards the spurs of the 
Boro-Khoro Mountains. By the way they visited Central 
Djungaria, in order to obtain specimens of the wild horse dis¬ 
covered by Przevalsky, and described as Equus pruvalski by 
the late Polyakoff from one single specimen brought in by the 
great traveller. Four specimens more were obtained. Return¬ 
ing from Djungaria, (he expedition proceeded, in September, 
to the Eastern Tian-Shan, and completed the exploration of its- 
remotest eastern parts. The well-known oasis of Turfan proved 
to be a desert which has been recovered for industry only by the 
hardest imaginable labour. It has no water, notwithstanding 
the proximity of the snow-mountains of Bogdo; and its inhabit¬ 
ants have dug out a whole system of underground canals and 
wells (some of which are 300 feet deep) to irrigate the desert. 
The canals collect the water underground, and then bring it to 
the surface in the lower grounds. The whole work is so colossal 
that the members of the expedition compare it with the colossal 
works of Egypt. As to the absolute height of the oasis, M. 
Grum-Grzimailo pointed out that parts of it appear to be bclmtt 
the level of the sea. Of course, this conclusion of the Russian 
traveller, being based upon barometrical measurements only, 
cannot yet be taken as quite certain ; but it shows that the 
oasis of Turfan is extremely low, and that it in no case rises 
more than from 200 to 300 feet. It thus must represent the 
bottom of a great lake, which occupied on the border of the 
Central Asian plateau the same position as Lake Baikal occupies 
now ; and this quite unexpected fact is one of great importance 
for the physical geography and geology of the whole region. 

In February 1890 the expedition reached Hami, and thence 
proceeded to Mor-gol. Heavy snowfalls, however, prevented 
their further advance eastwards ; so they turned towards the 
south, and went to the Nian-Shan ridge, which had already been 
crossed in three different places by Przevalsky and Potanin. 
MM. Grum-Grzimailo studied that interesting ridge over a 
length of 300 miles, and crossed it in a picturesque gorge 
which brought them to the Babo-ho river, and thence to the 
Chinese town Yunan-tcheu. After having explored the Alps of 
Si-nin, they reached the Hoang-ho, and thence began their 
return journey. The snowstorms rendered travelling difficult, 
so they rested for a while at Su-tcheii, and thence, crossing the 
Be-tcban Mountains, went to Gu-tchen, thence to Urumtchi, 
and finally reached the Russian frontier on November 25, 1890. 
Survey has been made over a length of 4840 miles, of which 
4000 miles were previously untrodden ground ; latitudes and 
longitudes were often determined during the journey ; so also, 
were altitudes. Nearly 200 photographs were taken, and the 
natural history collections are sure to be very interesting. 


SCIENTIFIC SERIALS. 

American Journal of Mathematics, vol. xiii., Nos. 2 and 3.— 
In No. 2 is concluded Part I, of a lengthy article by O. Bolga 
on the theory of substitution-groups and its application to 
algebraical equations; the final section discusses groups of 
operations, especially those obtained trom the “groups _oi 
rotations of a regular polyhedron which leave it cotigruent with 
its first position. Part II. deals with Galois’ theory of 
algebraic equations.”—The following papers also appear:— 
“Quelques proprietes des nombres K*,” hy M, M. d'Ocagne. 
These numbers have been discussed in a previous article 
(1S87, p, 353 ), where they were defined by means of a 
triangle analogous to Pascal’s.—“ Sur ies lots de forces cen¬ 
trales faisant decriie a leur point d’application une contque 
quelles que soient les conditions initiates," by P. Appell.—On 
certain identities in the theory of matrices, by H. laber,— 
Systems of rays normal to a surface, by W. C. L. Gorton.—On 
the epicycloid, by F. Morley. Some interesting results ot 
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